the light on a 80-nm gold bead of subdiffraction diameter (gold colloid, En.GC80, BBinternational, Cardiff, UK ) in a nonconfocal mode.
Samples
Fluorescent lipid analogues. Two fluorescent lipid analogues were used: Atto647N-labeled phospholipid PE (N-(Atto647N)-1,2-dipalmitoyl-sn-glycero-3-phosphoethanolamine (head-group labeling), Atto-Tec) or Atto647N-labeled sphingolipid SM (N-(Atto647)-sphingomyelin (acyl chain replacement), Atto-Tec).
We applied different concentrations of BSA-lipid complexes for incubation on ice depending on the lipid type: 5-50 nM for SM and 10-300 nM for PE. For details see 4, 5 . An Atto488-labeled PE lipid analogue (head group, Atto-Tec) was used for the measurements on the commercial system using a 592 nm STED laser.
Supported lipid bilayers (SLBs).
A single-component supported lipid bilayer was used as a control for free Brownian diffusion. We created the supported lipid bilayer on cover glass following the procedure described in reference 6 . Briefly, the lipid DOPC (1,2-dioleoyl-sn-glycero-3-phosphocholine) (Avanti Polar Lipids) and the fluorescent lipid (PE) analogue were mixed in organic solvents cleaned (Femto-RF, Diener Electronic) standard microscope cover glass. Bilayers were the spin-coated on the cover glass. Thirty minutes later, the sample was thoroughly rinsed and kept under buffer solution. In figure S1 , the bilayer was formed on freshly cleaved mica. 
Cells

FCS data analysis
Correlation data on membranes were recorded for diffusing fluorescent lipid analogues either in supported lipid bilayers or in the plasma membrane of living cells. Correlation data G(t c ) were analyzed using a model of two-dimensional anomalous subdiffusion as outlined previously 4, 5 :
Here, t xy is the focal transit time given by the diameter of the Gaussian-like assumed observation spot, the 
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Theory
In this section we revisit the theory of the time t evolution of the effective observation spots in a STED microscope operating with a pulsed excitation and a continuous-wave (cw) STED laser 1, 2 . First, we quantify the emitted fluorescence in time t following the excitation laser pulse. The emitted fluorescence is proportional to the population of the first excited state. We assume that: (i) the fluorescent marker can be described by a simple two-level model with ground and first excited states S 0 and S 1 ; the population of additional dark state and vibrational sub-levels is neglected in the theory; (ii) the probability to excite the fluorescent marker from S 0 to S 1 with the STED beam is negligible as well; (iii) the fluorescent marker is initially in S 1 due to the short excitation pulse; (iv) spontaneous S 0 to S 1 de-excitation takes place with a rate constant k S1 =1/ (with denoting the excited state lifetime), and fluorescence photons are emitted with a quantum yield q fl , i.e., with a rate k fl = k S1 q fl ; (v) the time period T=1/f between two excitation pulses is longer than the excited-state lifetime τ of the markers, i.e., all markers have relaxed to S 0 before the arrival of the next excitation pulse; (vi) the rate of stimulated emission is given by k STED = σ STED~ISTED with σ S TED~ = σ S TED λ STED /(hc) being the stimulated emission cross-section σ S TED divided by the photon energy (hc)/λ STED (λ STED is the wavelength of the STED light, and hc = 1.99•10 -25 Jm the product of Planck's constant h and the velocity of light c); (vii) the saturation intensity I s is the intensity of the STED laser at which k STED = k S1 , i.e. I s = k S1 / σ STED~, revealing the so-called saturation factor ς = I STED /I s = k STED /k S1 . Under these assumptions, the relevant rate equation for the population P S1 of S 1 is .
If we normalize the population, i.e. P S1 (0) = 1, the excited state population is given by P(t) = exp(-(k S1 -k STED )t). Hence the fluorescence emission rate at a time t after the excitation event and under constant illumination by cw STED light is (Fig. S1) .
The first term is a normalization factor, the second term represents the fluorescence rate of the undisturbed molecule (ς = 0) and the third term is the reduction of the fluorescence emission due to the STED laser action. The most important implication out of this equation is that that the efficiency of fluorescence suppression improves by increasing either ς (i.e. the STED laser intensity) and/or the time t of STED laser action.
Next we theoretically investigate the dependency of the size of the effective observation spot, the effective point spread function (E-PSF), on ς and t, when applying the doughnut-shaped intensity distribution of the STED laser focus. We denote the time t evolution of the E-PSF the time-dependent E-PSF (tE-PSF). The tE-PSF includes the region in which fluorescent markers are still allowed to emit after time t after the excitation pulse and under continuous STED laser action. Precisely, it gives the probability with which the marker is able to contribute to the measured signal at a given local position in the sample r and at a specific time t.
At low excitation intensity the tE-PSF of a general STED microscope is given by the excitation probability times the probability of spontaneous decay times the detection efficiency .
The spatial r-dependence of ς(r) is given by the doughnut-like intensity distribution of the STED light, (i.e ς(r) = I STED (r)/I s ). Notably, for t = 0 the tE-PSF is equivalent (except for a scale factor q fl k S1 ) to the E-PSF of a confocal system h c = h exc ×h det . Practically, if we collect only the early photons (the photons emitted during or immediately after the excitation) the effective fluorescent area is similar to the confocal one.
To better understand the change of the tE-PSF with increasing time t of the STED laser action, we approximate the confocal E-PSF with a Gaussian distribution with full-width at half-maximum (FWHM) and the total intensity detected decreases with t as h CW-STED (t,0) = exp(-k s1 t).
Equation 5 clearly states that the observation spot (or E-PSF) changes dynamically in time (tE-PSF).
In particular, for a given STED intensity ς m, the observation spot is equivalent to a confocal system during or immediately after the excitation pulse and it decreases with the time t of the STED laser action.
Consequently, by sorting detected photons depending on their delay t relative to the excitation pulse (time gating) one can generate different observation spots from the same measurement. By using a timecorrelated-single-photon-counting approach and choosing a-posteriori specific time gates it is possible to generate observation spots with different size.
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For gSTED-FCS and STED-FLCS the E-PSF (or observation spot) reads ,
and ,
respectively. Inset: unnormalized observation spots. The excitation intensity profile h exc (r), the detection efficiency profile h det (r) and the STED intensity profile I STED (r) are computed using Fourier theory 3 . Given I STED (r), h exc (r) and h det (r) the observation spots are calculated using Equations (4, 6, 7). We assumed an oil immersion objective of 1.4 numerical aperture, λ exc = 635 nm, λ S TED = 760 nm and λ det = 670 nm and a detection pinhole with a projected diameter of 500 nm in the sample space. 
